We study the radiative and semileptonic B decays involving a spin-J resonant K exhibit a dipole dependence in q 2 . We predict the decay rates for B → K
] B + → K * + (892)νν < 80 [20, 21] B 0 → K * 0 (892)νν < 120 [20, 21] B + → K + 1 (1270)γ 43 ± 12 [22] B 0 → K 0 1 (1270)γ < 58 [22] B + → K + 1 (1400)γ < 15 [22] B 0 → K 0 1 (1400)γ < 15 [22] b → sγ 352 ± 25 [23] [24] [25] b → sℓ + ℓ − 4.50 Belle have shown interesting results on the longitudinal fraction, forward-backward asymmetry and isospin asymmetry of the B → K * ℓ + ℓ − decays [1] [2] [3] [4] [5] [6] . Although the data are still consistent with the SM predictions, they favor the flipped-sign c eff 7 models [7] . The minimal flavor violation supersymmetry models with large tan β can be fine-tuned to have the flipped sign c eff 7 , where the dominant contributions due to the charged Higgs exchange to c 9 and c 10 are suppressed by 1/ tan 2 β for large tan β [8, 9] . The LHCb is devoted to the B physics studies. Due to the large cross section for bb production, the measurement for the rare decays can extend down to 10 −9 branching ratio. It was estimated by the LHCb collaboration that with a data set of 2 fb −2 the B → K * ℓ + ℓ − signal events can be improved by an order of magnitude compared with the present results.
Using the large energy effective theory (LEET) techniques [10] , we have formulated the B → K * 2 (1430) form factors in the large recoil region [11] , and further studied the decays B → K * 
for J = 2 and
for J = 3, and so on.
ε(λ) µ 1 µ 2 ···µ J is symmetric under interchange of any two of µ j and µ k (1 ≤ j, k ≤ J), and satisfies divergence-free conditions
where
In the LEET limit one can easily write down the relevant form factors in terms of the following projectors
(β
(α
together with ǫ µναβ , v µ and n µ , to project the relevant polarization states of the higher Kresonances, where Eqs. (12), (14) and (15) are the vectors, but Eq. (13) the axial-vector.
Here ε 0123 = −1 and we have defined where α
T are the Clebsch-Gordan coefficients of the specific terms of the polarization tensors:
and are given by
with J (J,M ) (j 1 ,m 1 )(j 2 ,m 2 ) being the short-hand notations of the following Clebsch-Gordan coefficients
The values of α Table II .
Matching the parities of the matrix elements and using the mentioned Lorentz structures, we can then easily parameterize the form factors to be
K J form factors which are independent, using the effective current operators n Γb v (with Γ = 1,
LEET limit, instead of the the original onesΓb [10] . Here b v and s n satisfy /
one can easily obtain the following relations:
We can then obtain
Thus we find that there are only two independent form factors, ζ
and ζ factors are defined as
Comparing Eqs. (36)- (39) with Eqs. (22)- (25), we obtaiñ
With the replacement ε µ →ε (J) µ , we can easily generalize the studies for B → K * γ, B → K * ℓ + ℓ − and B → K * νν to the corresponding decays involving resonant strange tensor mesons.
III. NUMERICAL ANALYSIS
The properties of K ( * )
J mesons are summarized in Table III . In the following numerical study, we use the values of the parameters listed in Table IV. A. The determination of form factors and B → K ( * )
As for the case with J = 2, taking into account the data of B(B 0 → K 0 2 γ) and using c 
where the first and second errors are due to uncertainties of the data and the pole mass of the b quark, respectively. In the present paper we use the BSW model [31] to estimate where, after integrating out the degrees of freedom of the spins,
Here, for a meson with mass m its wave function can be parameterized as
with N m being a normalization factor such that which is smaller for a larger spin J (see Table II ). We find
and
It is interesting to note that we obtain 1.
, whereas Ali, Ohl, and Mannel [32] found
The total branching fractions of radiative B meson decays involving resonant strange mesons 1 listed in Table V , together with B(B → K * (892)γ, K 1 (1270)γ, K 1 (1400)γ) [12] [13] [14] 35] , are
where E B γ is the photon energy in the B rest frame. Our result may hint at that the total branching fraction for the radiative B decays with (nonresonant) two-body or three-body hadronic final states is about 100 × 10 −6 (see also Ref. [30] ), compared to the inclusive
The q 2 -dependence of form factors can be estimated by using the QCD counting rules [11, 40] . We consider the Breit frame, where the B meson and final state K ( * )
J move in the opposite directions but with the same magnitude of the momentum. In the large recoil region, where q 2 ∼ 0, since the two quarks in mesons have to interact strongly with each other to turn around the spectator quark, the transition amplitude is dominated by the one-gluon exchange between the quark-antiquark pair and is therefore proportional to 1/E 2 . Thus we get K * J γ decays in units of 10 −6 , where the errors are mainly due to the uncertainties of form factors. The corresponding photon energies in the B rest frame are given in the last column. 
16.9 ± 7.8 2.38
8.5 ± 3.9 7.9 ± 3.6 2.33
Total a 135.9 ± 18.9 125.2± 17.4
a We have assumed that B(B → 2 1 P 1 γ) ≃ B(B → 2 3 P 1 γ) if 2 1 P 1 and 2 3 P 1 states do not mix.
The relevant parameters can be found in Ref. [37] . The longitudinal, transverse, and total differential decay widths are respectively given
λ ≡ 1 +m
and θ is the angle between the moving directions of ℓ + and B meson in the center of mass frame of the ℓ + ℓ − pair. We show the decay distributions dB( Fig. 1 and summarize the corresponding branching fractions in Table VI T , are smaller for a larger spin J, we obtain the following salient features:
In Fig. 2 , we plot the longitudinal fraction distributions for the B → K ( * )
Our result indicates that the longitudinal fraction distribution dF L /ds about 0.8 at s = 2 GeV 2 , which also apply to the inclusive process. It is interesting to note that, for the new-physics models with the flipped sign solution for c eff 7 , dF L /ds can be reduced to be ∼ 0.6 at s = 2 GeV 2 . The forward-backward asymmetry of B → K * J ℓ + ℓ − is given by
where c L and c R are coefficients for left-and right-handed weak hadronic currents, respectively. In the SM, c SM R = 0 and
where the detailed form of X(x t ) has been given in Refs. [44, 45] . The missing invariant mass-squared distributions, corresponding to polarizations h = 0, ±1 of the final K * • The transition form factors in the large recoil region can be represented in terms of two independent LEET form factors, ζ • For the B → K ( * )
J νν decay, the branching fraction is predominated by the zero helicity amplitude at q 2 = 0, where the neutrino and antineutrino are nearly collinear in the B rest frame. As expected from the left-handed b L → s L current in the SM, 
